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Threading--References
CLR via C#, by Jeffrey Richter (Microsoft Press)

http://msdn.microsoft.com/msdnmag/issues/03/01/NET/

http://msdn.microsoft.com/msdnmag/issues/06/06/ConcurrentAffairs/

http://blogs.iis.net/tobintitus/archive/2006/10/05/Unsafe-thread-safety.aspx

http://haacked.com/archive/2006/08/08/ThreadingNeverLockThisRedux.aspx
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Multithreading

+ Threads are the basic unit to which the operating system
allocates processor time.

+ More than one thread can be executing code inside the
same process (application).

+ On a single-processor machine, the operating system is
switching rapidly between the threads, given the appearance
of simultaneous execution.

+ If multiple threads are accessing the same resources,
synchronization may be necessary.

When to Use Multithreading

With threads, you can:

* Maintain a responsive user interface while background
tasks are executing

« Distinguish tasks of varying priority

+ Perform simultaneous communications tasks;
to a database, to a web service, etc.

+ Perform operations that consume a large amount of time
without stopping the rest of the application

Disadvantages of Multiple Threads
Multiple threads:

« Prone to errors

+ Difficult to debug

* Lots of threads consume lots of processor time

+ Synchronization is necessary to coordinate resource sharing

+ Execution time is generally not reduced on a single-processor
machine

Starting a Thread
usi ng System Threadi ng;

Thread thread = new Thread(MStart Func);
thread. Start();

Function that will execute
when the thread starts
void MyStartFunc()
{ Werapped in a ThreadStart
delegate by inference

}

No arguments, no return value

Starting a Thread

usi ng System Threadi ng;

class Myd ass{

private int x;

Thread thread = new Thread(MStartFunc);
thread. Start();

void MyStartFunc()
{

X = ...

}
}

Starting a Thread

usi ng System Threadi ng;

Z nyZ = new Z(4);
Thread thread = new Thread(nyZ. MyStartFunc);
thread. Start();

class Z

{
private int initData;
public Z (int somelnitData)

initData = sonelnitData;

public void M/StartFunc()

//can access initData here
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Starting a Thread

using System Thr eadi ng; Pass in the initialization data

-— when instantiating the class
Z nyZ = new Z(4);

Thread thread = new Thread(nyZ. MyStart Func);
thread. Start();

class Z

{
private int initData;
public Z (int sonelnitDal

initData = sonelnitData;

}

void MyStartFunc()
{

Thread method is ina
separate class and can
access its fields, which
//can access initData here can be set in the
constructor

Thread Properties

Get Set Static

CurrentThread returns a reference to the calling thread ~ + +
IsAlive true if started and not terminated +
IsBackground  true if a background thread o
Name human-readable name (default = null) + o+
Priority priority (default = ThreadPriority.Normal) + +
ThreadState thread state (Running, Aborted, ...) +

Suspending and Resuming a Thread

t hread. Suspend()

--temporarily suspends a running thread

--there is no "suspend count"

--a thread can suspend itself, but in that case
another thread will have to restart it

t hread. Resune()

--restarts a suspended thread

Terminating a Thread

thread. Abort ()

throws Thr eadAbor t Except i on to begin process of terminating thread
using exceptions allows threads to clean up before termination

a thread can Abort itself
thread. Join()
thread. Join(int)

t hr ead. Joi n( Ti meSpan)

blocks the caller until the thread terminates or a timeout occurs

Terminating a Thread

nyThread. Abort(); //ask thread to termnate
nyThr ead. Joi n(); /Iwait until it does

Terminating a Thread

nyThread. Abort(); //ask thread to terninate
myThr ead. Joi n() ; /lwait until it does

voi d MyThreadFuncti on()
{
try
{
sql Conn. Qpen() ;

}
finally

sqgl Conn. C ose();
}
}
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The Classic Thread Situation

+ A long computation needs to take place
+ The UT must remain responsive

+ UI controls have "thread affinity"

* message queue owned by control's creating thread

+ Control interaction from a thread other than the

creator may not work properly

Thread Safety

Thread safety means that the fields of an object or class always
maintain a valid state, as observed by other objects and classes,

even when used concurrently by multiple threads.

To achieve thread safety, we need to synchronize the activities

of the threads using the same fields.

Thread Synchronization

Monitors

Monitors allow us to obtain a lock on a particular object and use
that lock to restrict access to a critical section of code.

While a thread owns a lock for an object, no other thread can
acquire that lock.

Moni tor . Ent er (obj ect) claims the lock, but blocks if another thread
already owns it.

Mbni tor. Exi t (obj ect) releases the lock.

Thread Synchronization

Monitors

voi d SoneMet hod()
{

Moni tor. Enter (obj);

critical section

Moni tor. Exi t (obj);
}

{

try
{
}
{

}
}

Thread Synchronization

Monitors

voi d SonmeMet hod()
Moni tor. Enter (obj);
critical section

finally

Moni t or . Exi t (obj);

Thread Synchronization

lock

voi d SormeMet hod()
{

I ock( obj )
{

critical section
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Thread Synchronization

lock

voi d SomeMet hod() voi d SomeCt her Met hod()
{ {

I ock( obj ) I ock( obj )
{ {

critical section critical section

8/13/07

internal sealed class Transacti onWthLockGOhject {
/1 Allocate a 'private' object used for |ocking
private bject mlock = new Object();

/1 Field indicating the time of the last transaction performed
private DateTinme tinmedf Last Transaction;

public void Perforniransaction() {
lock (mlock) { // Enter the private field object’s |ock
/1 Performthe transaction.

Il Record tinme of the nost recent transaction
ti meOf Last Transacti on = Dat eTi nme. Now;
} /1 Exit the private field object’s |ock
}

/1 Read-only property returning the time of the last transaction
public DateTime LastTransaction {
get
lock (mlock) { // Enter the private field object’s lock
return tineCf Last Transaction; // Return the date/time
} /1 Exit the private field object's |ock

Thread Synchronization

Managed heap SyncBlock store
SyncBlock
Object SyncBlock
SyncBlock
Method table pointer SyncBlock
SyncBlock
SyncBlock index SyncBlock
SyncBlock
Instance data SyncBloc|
SyncBloc
SyncBloc|

Thread Synchronization

Reader/Writer locks

+ Permit multiple threads to read concurrently
« Prevent overlapping reads and writes
+ Prevent overlapping writes

+ Reader function uses Acqui r eReader Lock
Rel easeReader Lock

* Writer function uses Acqui reW it er Lock
Rel easeWi terLock

Thread Synchronization
Reader/Writer locks

Richter recommends not using Reader/Writer locks

« Performance is slow
* Readers are favored over writers
+ Doesn't allow one thread to enter the lock

and another to complete the operation and
exit the lock
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public static class Program {

. . Double-Check blic stat id Mai
Other things to know about threading Locking for G ngl eton s = S ngl 1 bn. Val ue:
singleton objects }

}

public sealed class Singleton {
private static Object s_lock = new Object();

* You can synchronize access to entire methods

[ Met hodl npl  ( Met hodl npl Opti ons. Synchroni zed) ]

byte[] TransfornData(byte[] buffer)
private static Singleton s_val ue;

{
} private Singleton() {}
Only one thread at a time can enter the method. Similar to the public static Singleton Value {
classical notion of a "critical section”. get {

if (s_value == null) {

lock (s_lock) {

The frouble is, this is the same thing as | ock(t hi s), so it is not if (s_value == null) {
a good idea. ) s_value = new Singleton();

}

return s_val ue;

}
}

}

public sealed class Singleton Using the thread pool avoids the overhead of creating dedicated threads.

{

private static Singleton s_value = new Singleton(); +All threads in the managed pool are background threads

private Singleton() { } *There is no way to cancel a work item after it has been queued

public static Singleton Value

{
get Reasons for using a dedicated thread
{
return s_val ue; *The thread needs to run at a special priority
}
} +The thread needs to be a foreground thread

' *The thread may need to be aborted




